CMSC 330 HOMEWORK EXERCISES #1

Problems. Ineach of thefollowing problemsyou are given alanguage and are asked to produce
aregular expression and/or finite automaton for the language. In some cases you are asked
togive“either” aDFA or regular expression (your choice) and in other casesto give “both”
a DFA and regular expression. When writing regular expressions, use the shorthand ¢ to
denote the empty string. Write DFA's in the form of atransition diagram. The underlying
aphabetisX = {a,b}.

The notation #a(w) appearing below means the number of «’s occurring in string w.
For example, #a(bbaba) = 2.

Notethat in all the DFAsshown, missing transitionssignify atransitiontoadead state
(anon-final statewith transitionsback toitself on all elementsof theinput alphabet).

1. (Either DFA or Reg. Exp) {w|w beginswith abab}.
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2. (Either) {w|w endswith abab}.

3. (Either) {w|w beginswith «b and ends with ba }.
(Note: The string aba isin thislanguage!)




4. (Either) {w| either #a(w) isdivisible by 3 or w beginswith bbb}.
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5. (Either) {w|#a(w) =2 (mod5) }.
(Recall that = 5 (mod &) if and only if (1 —j)isdivisbleby £.)
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6. (Either) {wl#a(w) = 1 (mod 3) and #b(w) is odd}.

7. (Either) {w|#a(w) iseven or |w| iseven}.




8. (Both DFA and Reg. Exp) {w|aaa isasubstring of w}.
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9. (Both) {w|aaa isnot asubstring of w}.
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10. (Either) {w|w contains exactly one occurrence of the substring aaa}.
(Note: the string aaaa hastwo occurrences of aaal)
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